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< (^jUaj <^A 

l«3: Sx»ll 


4 auj*j j»jic 3 : 

[(jjJUI) (jjc ija!| JaI jUaj <ji JS ( _ J Jc 


:JjVI 


:3tAU 4 

.IJja (jJlllI JjdiJ) AjjiaJI £:VjUa]| JsaV -1 
AajLu^I CiVjIaaSU ^JaIaS! JcliUl life ^ ^ISjLuia I I cjLuUal) qjc - 



Ci = 0.08 +(C 2 /2) 


1 

i f f 



; jaljj 4 

121! ALjaj tilljji 25MW LAjA 2 AcUaluil l^Jclia tilled, aj Ajjjj AualjC Jlidui) &Aa AauljJ Aj^bll qa (jjjC jAA-a 

; AJjLlaIIj ^AaiaJl Jclad) <U2 diAAJ duA 235 (»jdl jjdl L>* (Tl— 897CJ 
(1) 235 92 U + 'o n — ^ 5 4 oZr + 138 52 Te +3 1 0 n + Y 

^dll JjAaII ^ Acja~> a J£ gjUj (j^aaJj .AualjiJl &AA JUud j aAa t (jOLITS) Aua 


Addll Ac jaaaII 

A&ja-^alt 


40.5171 10 25 

10.6150 10 25 

A E totale (Mev) 

30 

2 

t (jours) Si4 


P ^ l*d;>U frit 95 40 Zr ja^j .1 

40 j 95 alAteil ja-j utyi 

V jdua Lal£ ,j \a La /(-J 
sljill aAA ” Aljlxa (_uSi 

;AJUi!! AlbaSfl ( _ y lc AjlA'tfb ddc Ac ja~\ all &AA ^^A (jja ASjaaJ t AAJAud ^jUu AiLaj ^jjjg ja~\ all (_$Aa) .2 

> U f\ 

. ^jaIIjjaI) L>a sljj Jjaj jj] Mev -J * jjA-all A2Ua]| < -mi Al /l_i 
. Mev. -J AE totale /£ 

V AflUall iAA j^Iaj Jdd Lf \c-I A 
,t A al jill JUlUiV Ajiajll aAaJl i.-uavi/.A 
.A-yt-walt gJdjl) CAuaj Ja1\ ACja->all ^yA jjai grini «j /j 

.-.I iL« aU 




m( 235 92 U)=234, 99333 u ; m( 95 40 Zr)=94, 88604 u ; m(n)=1, 00866 u 


m( 138 52 Te)=137, 90067 u ; m( 95 4 i Nd)= 



-13 


u ;1Mev=1,6 .10 

♦ LLL 4 ; CLlSHS) 

5 Aia^-a AjIaIaI! AlajLLa j.aloaa jj jj A! ja i R = 35 £2 AdajLLa JSLj j ( |_ , T ) AfcaAuJ J— iL-iLl ^ic. ^Liu Ajjbj^d ftjlA 
SjIaSU jLall jbjll a Ad Cjljjiaj ^bu j t = 0 •'.'aaJUl Ag AsdaULlI Jjlij. A*Jali t E = 12 V Ajjbj$di! ASjaa!) Ajj£ 

. <^bll (J 6, (J-“J (>jll J!>H 

? S jiAl! IsLsla Jla . ( 1 

,! V AjAA'_ Aiajii uimAlj V ^JIaJI ^UalSl SjlAlb jbdl jblll aAdl AjSjaJI i_u£li - ( 2 

? |_ UuaI j ? x bud ‘LajS (jLu]| (j^a AajI - ( 3 

L>ajJ) Cud3 AS2 ) ja ^jlc- JuAxj 4jud A jjIaI AlHi-a »AC JaI - ( 4 

: ^dJI jlull ^ ASIm 
? ^ddl 0 jUdt’uuSi . i 
f ( L , r , R ) X if- Ajj^aJ' AujIjaII tjA . la 

V culdajt dl ^a AjjaaII »AA ^ddj Ja . a 










m 


JaL|j_4_j_^ij3i_£y^^ 

. HCOOH j fLa3l ^ JaJj ^jJl Jai3 I (jaa (j^lja ,jaa*j A*j)jJ Jjjj 
(JaLalt fLa3l ALuil jj jLaJl Jaa <^3l ^aaJl JaSJ djjjLiiaJl (jaa a a <ja m A1 a£ Vo = 1 00 ml 1 £' - "* 1 " AjjIjC Ala ja xJai -1 

. Co = 10' 2 mol / L cA^I 4 J^> So Jj3*-a <^3c <J-aal £jll Jxj 

, fl_a3l J-a A " (jaaaall Jclib 4jjl*_a l_u£I , 1-1 

. (Jclalll ?Skj ,jc- jj*j YjAa . 2-1 
.Co j .[ HsO + ]f a3Vaj Jciiili A-H 4131 aauuIi <jc jjc . 3-1 
.[ HsO + ]f tAs^' Co J^j^' Jeliill <>^-331 Q r f : »jW® ■k fr ' . 4-1 

AjS aAal jia3l Jjl j Jail 5 u3ja!( AjIsUII Al^jj (jjljUl Alla Ale Jjlaal! (j AjC ji!l Ajl2li3l ftjbc laci -2 

25° C 4ajA3) Ale (j = 0.05 s.m' 1 : 4->/nli ^^laci ( So ) Jjlaail Aj^^i AJaUIi <_>«lja lj! -3 
.( HCOOH / HCOO" ) Kg ^a>aaJl LjjIj £a 4jjjj*3i3t Qr f UJ^ ^ Q r f OF 
. Cl - 10" 1 mol / L J"3l ( Si ) Jjia- 4 JU*i-iL| tfl J Aijlull A-JjJll IJ4& JjSaj -4 

. o = 0.17 s.m -1 j Qrf = 1.8 x 10" 4 : »%^l i> J^a-ja 

V A alaalt sift i_fl ijju lAbu j ( Si ) Jjl^all ^3) ( So Cy* JlSllVI ££*■! ( -^ . 1-4 

? Tf ^Aftal3 Aal^ill 4_uai3l c Jjla^U 

? ^ ? Qrf if ^ „ w 

. H = Ig/mol O = 16g/mol C = 12g/mol 



' jjjj i> . 2-4 
jaw i> . 3-4 

aU 

Ajjill Jail) - 


K a (HCOOH / HCOO) = 1 .8 x 1 0' 4 : 25° C **jJll ^ A^jaaJi *^l5 

ill 4 \C. 

■bill 4;(j”^^'l jalil 


Ahcoo- = 5.46 x 1 0' 3 s.m 2 mol" 1 A (H 3 o+) = 35.10' 3 s.m 2 mor 1 . : 25 u C JF Aae>iJl AJaUJl - 


. ^aJauiI) aJjL aj t ^ Aala aj qaam qa OJ^ AaSa 

Alaall Ajlaail) Ac jx4l jj)su Jlaj ^1131 ^.Wiall . (jaj 
. <Ua \JLui ^ jj 5 VJ Aallia ,^,U V ASjaJl 



v (m.s x ) 



ASja, AuljJ JUjj 
ij ^Ja C AlaaJl jLwmj Jjaj ^JC 

jiUl AjaSu Qa AjIJj ^JjxiwLall AJ^Aj 






j 

jjkj 




V \1 







v< ^v 







\y/ 





J 

X, 







V ♦ 





^ 



i tjA'-a ouaj ^jSft (jjljJ (j-taiJl -1 

? AlaaJl ^uaaj ^i!l ^La -I 

^aj AlaaJl AjUaC jSja ^jLuij SjUc -<_j 
A ijalS Aalajil AJjIaaSI Ajiaalll Ac jxal) Aialxa t_u£i - _a. 

( AjJIj 20 iflj 5 <> ) ^ 15 J! o->J . <^A oaaoSJI j'VI ^ -2 

ASjaJ) Aju 4 a ^La . ^i^lall Lmaj Aallall Ajjlj X 5 J' -i 

ASbJ) sift AiaaJl l^J ^.JaVi ^131 ^jlS) ^La -u 
A^ jlLa Aillailj ASja. Alla. ^ Jl J jV (jaa^Jl (ji ^3*J| j-a Aajlj 20 AJaal31 ( ja Aj)Aj A^jaJI AuljJ - _a 

Ai^j^ll jii ^jk Alaail Ac j au Aaj£ ^yAta- 
ASjaJl AjujL (_jALa a * a3t uuaj Aaju 20 Alaai31 AjIAj- 
AjaaJl ACj*jJ) sjbc 0 jHu) . Aalaalil ACj^uJl (jc jj*j AaUaliall AjjU-aJ) i_uSj -A 
wai JlJjj Uljalu Jaluu AiaaJ AulaalSl Ac jm 3I ^bui aJui (j! HaJaj A...al AU SAa. jI3 UIuljJ J iba <j a - Jb 

?(_i^UaVI lift j^aii , AjjIj wal ,j^a2ljjj Ajlaalll ACjxall £lxu «ftu (jl iaa A3laJI sift ^ Lai c AjjIj 

” 3 




ffl 




m 



* ^ 4 : a Ai 

(500mL) J~y-a (ji 4jjljiljl A£-j jui (jj^ OjS 

I jXalS]l i c_l3ljuLa]l jjj^MIj ojSJI -lajiLui (J ^ ■ ti m £_jla-« 

oiis ^l*J ^c-aU^jJ 4 3»i ml Jj m 4jjUill ^ ojj-k-aa 50 

(JjJLaJ! ^ 1 g lj\uni \JLo3 ^llj ^gic- 1 iL.oVi <3JlJ 


4jj5L3I 

t (ms) 

y (mm) 

v (m/s) 

MO 

0 

0,0 

0,00 

Ml 

20 

4,5 

0 , 23 ^ 

M2 

40 

9,0 


M3 

60 

18,0 

0,46 

M4 

80 

27, 

♦ 0,58 

M5 

100 

41,0 

0,64 

M6 

120 J 

53,0 


M7 

140 

69,0 

0,75 

M8 

16$ 1 ^ 

83,0 

0,80 

M9 

180 

101,0 

0,88 

M10 

200 

118,0 

0,90 


220 

137,0 

0,93 

M12 

240 

155,0 

0,93 

M13 

260 

174,0 

0,95 

M14 

280 

193,0 

0,93 

M15 

300 

211,0 

0,95 

M16 

320 

231,0 

0,95 

M17 

340 

249,0 

0,95 

M18 

360 

269,0 

0,95 

M19 

380 

287,0 

0,95 

M20 

400 

307,0 

0,95 

M21 

420 

325,0 




Jl 






m 


; (jjjaU! CjUlaa a 

V= 0.52 cm 2 : Sj^i ^ - 

p A =7850 Kg/m 3 : S Jl) - 

p H = 920 Kg/m 3 : ^ - 

g= 9.8 m/s 2 u ^ 4 ^ ^iCajSfi £j-*" - 

; gciUjlt -1 

<j^l2 j&Uj. Aa 4 Axa!| ajSJl ASja AjuJa JAa |\/| 2 -| j-ua jaJI ^!) M 15 £«a ijaJI <jaj 2 AJLj jllj 1 Aiu jJb (jxluil 1-1 

V AllaJI aA& ^ jAa^l (jj jjj 

(jjxuajA (jjj aAill i— iUaa. ' US *j i_iu£ AilllSl ^ »j>a50 JbLSall AJI£aIj jjj^a’iM jl^a (jl (j*ai3l j£Jj 2-1 


■ AiSjaJ) AauIjaII -2 

Me ^“ajAil Aic a Jl\ Ac jau uoal ( y =0 ] t = 0 ) IAjaS aialj Mo ^ 4 ^! 1-2 
1-1 JIjauI) Js. AjlaVI Jfil. Jj Igjlc J^aa. all Aaaiill JAj. M-is Aic a j£j| £jtuu uual 2-2 

■ AjSjjajlt Auil jAll -3 

CujJl j IgUS ja Jjla AjjAxaII a j£ll AlUaC jS j a ^jJc AAjIsaJ) Aaa jlaJl j jill JS Jia 1 -3 

A_uJxa 1 ) ajSJl AH£ i— u-oal 2-3 

■ SjSlI A£ja <jc ajaxA^I A-ilualiUl AJjIxaJI -4 

“ 7 " 

. ClujJI ^ l^_i£ ja Jjla a jill Js- a jjjaII dl&iaV a jS aAu f (j£i! 

I^aIc J^aaloll Aalualil!) AJjIxaSI (jl (jjj (jjjlill (j*aj j£j| » ((jjjail ^liUI (j^jULSl) AlUaxJl J£ja AjjIaJ (jaJajj 1 -4 


. AjjAxaII aj£b!l Ac jau vj t- ulii jIa&a A *^ua 


dv f 

— ^ ^ <jA <jj£j 

at m 


AjjU Aula 



Aaj JjAaj £a ajlAAa uimal 1 . A jIaIaII Aifljall ajbxll 4 _ s aIa 2-4 
. 1 g* A j a (jjCi AjAall ACjauII Ajflja!) ajLxll (_ 5 ALa3-4 
Aaj2 I 4 J £!a*^j tASjall Jjla ajSJl ACjau jjxjj <_L£ ajiA<aS ajli j ^jauI 4-4 

jallj 4 1 , ^alill (jj. jaaII 

(Ja ■ ^a j!lj AaaIi AaiiSua (ja au A i!a& AajjI jA Ajc 

(JjlLa]! (JS. au]| ^ A.1ua IaS AjjIj^)^S]I 
L^-xjJaJ A 1 1» a oAaI \ >■ jll A » ]~il q\l ( x-Jaj Cilia 

- ua]I (_j\_ia 3 H 2 


sQ^t 

<y (V) 
















































































_/ (ms) 

0 a' 

10 20 30 40 50 60 70 80 90 1 00 ^ 

5 




m 


4iu>2 


util 42 

S (j^utll 4jl^j Aic A a : X *H AA 3 (jjj jJj2l jft La -1 
.4 ilLall ^jijL (jjj jjjHI l^J *2a2j A 4 " 4-al4al ill! 4 JjI*aSI Oi£l -2 
,| j dullll a JuC 4^jl U c = E.[1- exp (-t/l - )] I <J£AH L>* 422alijll 4jjUt4ll -3 

R 1 = 40 Q o' du a lfe )1| * »*< ait 4 jlu 4_<u2 i_uua,i -4 


;^-i jiHll 4jU& 4^iljJ 
jLjiSl 4 ^a jjaj jjjiill sjlJ (Jl« -5 

*> ilLalt (jjj jjjjJ) ^2a-yj | _ 5 2l 422al fllil 4 JjIjla]| l_2£I -0 

4ji2ala2l 4jjUudl Ja. ^4> u(t) = E exp(-t/x) o' X = R C -7 

R 2 ‘LajlLall 4 ai2 <_iuaI -8 


15 <> SlA <4&il *llli I <AUll <JiAll ^ 

. Jiutll lift ^ ^iUaJl Llaa^ll JLaxiuAj 1 g jl ■ ua (jS2j 


— 

4ioJ3 AE 4iUaJI jj*j “‘O 


Uli A-ajS lluA 
Jalftl 4 ;2i]liHl uj >alS) 


8p + 7 n +positon 


8p + 7 n 


15 0 SlA 


ae? 


AEi 


AE 


A 


(MeV/n) = 




^ Jsl l 


.15 1 ».. 2j |3 + ^KVill 4jjU-a i_u£l . 1 

T Uj^Ee ^A' 4iUa l JijZ - 2 

V J2wll 4 nja'I AEi 4iUa3l jj*j MeV J uuai - 3 

AE 2 jjxj MeV J t-n^i t CjLoAwi^Jl Jj£ j»l4a2uAj . 4 
AE 4SUai! jJu 4uaj2 4!LLull guLull A- 0 ^ ** 1 "j - 5 
? 1 5 si jj dsJu f . uli MeV i 

■27 


4l»aii 

; dalula* ail 

m n = 1.674 92 x 10’ 27 Kg 
m p = 1.672 62 x 10’ 27 Kg 
m e = 9.109 x 1 0‘ 31 Kg 
C = 2.998 x 10 8 m / s : £'A1' <A 

I - 

J 


1 eV= 1.6 x 10' 19 


15 


F : 6.483 


; 15 s O : 7.463 


.2 Ap- AH / A' A»A o' C 6 H 5 COOH / C 6 H 5 COO' 4iJ>A' o 43 - 4 ^ 4ialj*2l 42U11I 

1 = 0.10 mol / L Aj^' »jAA AjjoA' A 3 -* 3 - 5 ( Si ) JA 3 - 4 pH A 4 pH -li jtf* 4Lu<ijj . ( 1 

k* -7 ? ojx4a ii5jJ>4l (JA4A ji jjj . pH-| = 3.1 4aa2 

V AH / A' 42U1U Kg 4 II dull is jl_i£ OlSl jjj V fLall (jiaAiJl Jc-lij 4jjU_a >—u£l - ( 2 
mol / L CeH 5 COONa S 2 JA*- 4 pH u-A 4 AjA 2 <A - ( 3 

uia (JjjLujI Cjljjiull aJjUi (jl (jjj . ( fLoll ^2 Ul£ JjJiijj ^JjLu l_ ii«a ^ jj ^jjA^I Cjljjjj ) pH2 — 8.1 

? JcliHl li^J jjalj^Jl (jjljoll dull sjUc Jaci fL 4 l Cjljjiull »JjLu Jc-lii 4 JjUus i— uii - ( 4 

. 5.2 pH o' ( S ) Jj^l JA *- 4 u - l - J ' A 3 ^ ( Si ) A! 1 ^ ' - ( 5 

? JA^I A 4iuail pH A ^ 1 o 4 J l)J j dftH 

V ^jjJjrf^II JuoSjjJjA JA^ 4 J ( Si )JA^' (jaj JjJLaJl Jtliall 4jjls«_a (_u£l - ( 6 
? j»lu Jjaull jUjcI (j24j Jft ? (JSIjaJI ,jjlj 2 l dull i_uuai A 


6 


£ 1 

JalSj 4 ;u i, '''AJl jajJI 

■ AJjIaaJI ,_ 5 j JeliHl Jj2 j ( w 1 flHl ) (jjakjjJa^Jl ^JUj AuaSjjaj JIsjj 
2H202(aq) = 02(g) + 21^0(1) 

(jJUj qa ALlS AaaS t = 0 AiaaJLSl Hi e w ‘j? ■ j-IaU 1 ^ ' AHlii SjIja, ‘Li. jJ H e JeliH! lift jjiaj ‘LaljH . 1 

. CjUaaJ Sje He JjiiHl ^ ^jJluaSI tf ijy^l fLHJ SjIaJI AjaS CiIjjxj jjHj j Mn02 jH*HHl .luaSI 

( 1 ) j£*Hl jUH) AJjaaJI gjUUl ( _ J le J^a^aS 

. t = 10 min 4laaHl He Ja.ji 

V AHLaHI H 2 O 2 ^ SjlHl Aja£ . i 

? cA$^' - V 

? ,<>s>l ?LHl f IHHI 4e jau . a 

t = 10 min Ala^Hl (jala He w ‘j? 1 l<>N>l flHHI Aejaa »ja JS ^ JJaa j HIja Sje Mn02 »J’a ia£ jjia . 2 

. ( 2 ) (J^HlI £laHl ^jie Jaaaja 
V Jaaui jll uUe l<sn jLHl fH' I Ae jau Aijl . i 

? ( 1 ) JljaJl A L ul l ul H I Mn0 2 K?' " j" ?JIa AjaS jjA Ia . t_i 



7 

1 — i 






m 


: JjVI f ,»4a >a3l 
LUlS 4 ; (JjVl (jj^l 


0.5 

0.5 

0.5 

0.5 


so 2 / s 2 o 3 ' 2 j s 2 o 3 ' 2 IS 


aAa 

0.5 


tJA jji A£jLL&!l CjLuLuI) 1-1 
i J K$1tt qa £jUt lift (jc Jjij 2-1 

w La ■ XSM f LaJ) t*K£j ^ Jlali AjLia Jlla] tibajau 4jjlaAjSJ) CSi jajJI AjjtjJ 3-1 

^J|jj Sjc fjA jj£i jJSj yjll J diJlaJI Jjaall Sia ^jLxj j|jJI Jj.laJl t-mi a. dlSjj JcliU! lift 1-2 

i-.Mr-l a* aU jjSjUb (jjlauj Jj^aJt sJu (ji Ji^5U JjJaJII (ji A la. ■ aalt jyjtlill A^jIjJ Jxj 2-2 

AjSjaJI qa J^lc fllall ^^t jjSjill ,ji A abuit (jj£jj 

U afo&Sf) A-aAsd ' «■/'* JclajJl £ jl4 4_ajjUt AjiajJt aiaJt jA JcLilSl l a.^i (j^j 
j jLjcI 1 * 4J V Aiaj .Wall Jfrl fllall AjjIJjjVI SjLaJl Aoa£ 1 ‘ Jc-liuS Ajaj!lUl AalajJI aAaJt jib 1 l.x‘ (j^j 

. i"'Nr-l .11 jjSjjJl (_ya°it,Tn (j/a^tiTi AjjLj jjC JcliiH ACjjj (jV (Jtlsl!l 1 *■-*' (jjaJ c A ■' j *XU JjAaJl 

(JcliiJl j»j2l3) JjAa* 


0.5 


(Jclilll Ajjbka 

2 SzOs"’ + 

4 H + 

2 S(s) + 

2 S0 2 (aq) + 

2 H 2 0(l) 

AlaaJI AJU 

?&} 1 

ni=CiVi 

n 2 =C 2 V 2 

n(S) 

♦\ <n( 8 ° 2 ) 


t =0 

0 

0.00585 

0.0005 

0 

0 

t 

X 

ni- 2 x 

n 2 -4x 

2 x 

2 x 

tf 

Xmax 

ni _ 2x ma x 

n 2 -4x m ax 

2 x max 

2 x ma x 


0.5 



. w .alt Jfrl SH ait ^A H + Aiaj Xmax= 1-25 .10’ 4 mol : Aa^I! (JclaUl jjj*j 


0.5 


oil) Jjaall AjIJj (^b-uSJl Jjaoll JMa> 

Cl =0.08 +(0.10/2) =0.13=Ci 

jail) 4 I yjj^ajt 


0.5 

0.5 

0.5 

0.5 

0.5 

E ( 111 '"'.Nr- l a" .' 1 - IT! 


x<r' 



ill ji JJabt Jlaj 40 <^!j£Jt JA*Jt Jiaj 95 i-1 


aji I wm jjC Ajjj) ls ^2 ililcbiui) aj^n-ia ‘A<a"<U ALLS " t JA AjjJ) (ji ^^jau £*iua A^ilS /u -1 


40 Zr^ Al Nd +_"e(/3 ) d^t aux* /.a-i 

jUa4uj JpliS ; JclalSl tiA / i-2 

AiUall ILa3 ^ jjjIjjJ) (jjs St 'jj Jj&j jj) SjjA-aJ) AiUall /i_j- 2 

=(234.99333-94.88604-137.90067-2x1 .00866)x 931.5 

E= 0.1893 X931.5 =176.33295 MeV 

( ^jjjtjjJ) (j^ j»t 'jC 897 AalSJt Sjj2la]( AiUall uLu& / _a.-2 
Ajjx!) i 1 a ^ AjjjSft JJC jAta (ji u&j AJl^It »1 a 

897 x 6.02 x 10 23 . _ 


V 


95 



N = m - N -> 


= 2.30 x 10 24 


M 235 

AjjxI) ,ji SjUkljlolt AjjjS?I Si^lj S) 'jj (jc AajUII AiUaJt= AuKil AiUal) 


0.5 


E T =1 76.33295 x 2.30 .10 24 =4.051 x 10 26 MeV 

AjjIj^ AiUa (j£u { j£. AiUaJl ai A j^Jiu /J-2 
; A^dtjii) JUluSV AalajI) SaaI) / -A -2 

La£ 1 g jl . 1 * X aj AaiajJt SiaJt Alaj P= F/ A t AalajI) aialt Aijxa 1 **< ASUaStj AcUaluV) AS^C (j^a 

2.59 x 10 f 


At = — = 
P 

0.5 


4.051xl0 26 xl.6xl0 -13 


25 x 10 


= 2.59x 10 5 = 


24x3600 


30 jours 


a «ij-v ,^iU ^cjUnJt ilAaia j (^jI) (^A Aajlalt Ac ja^atl (ji £U±iuJ /j -2 

8 




iQ 




m 


R 


■Llij 4 


(«((((• 


0.5 : S jl.ll! Jaiaa-a Jalaj (-1 

^J!all j»UaI3l ^ SjliJlj jLal) jtul) SjJjJ AjijaJ! ajLxl) (-2 

0.5 i(t) = i 0 = -2L 

R + r 

0.25 lo = 4 X 0.06 = 0.24 A 4^: v'-** ^ 

0.25 r = (12 / 0.24 )- 35 = 15 Q ^L-a. aSjLuJI <> : r ^U-a. 

0.5+0. 5 L= t X(R+r) =0.02x50=1 H A*a«jl) Ajj4 t = 20 ms 4^ u+>*' ^“4 AaJi (-3 

0.5 L = a xt <^44! «j 4*^' - i (-4 


0.5 (jjtuu AjKII S jl AS) AajlAa AaoS Jlaj ^jaaal! Jja j' Jaj AijUaaJb T 


L 


R + r 


(j-a jil CuU a j 4& — u 


A L 


0.2x3 


a = 


= 50 


0.5 


Ar 2 x 10 3 x 6 

jjjajl! CjLlaxa £a • -n a' jjj Ajjaall aJA ^jllj (2)1 






0.5 

0.5 


flail j-a 4 jJ^ 1 (jiaa. Jcli: AjjUa ( 1-1 

HCOOH + H 2 0 =HCOO’ + H 3 0 + 

A.V . fjfclt Jjaa. ( 2-1 


JclLill Ajjlxa 

HCOOH 

h 2 o 

HCOO’ 

h 3 o + 

A 1 ^ H Alla. 

?Ssu\\ 

ni=CiVi 


n(HCOO) 

n(H 3 0 + ) 

t =0 

0 

0.001 


0 

0 

t 

X 

ni-x 

SjLJj 

X 

X 

tf 

Xf 

ni-Xf 


x f 

x f 


x t [ h,Q + ]* V o [g,0»] 


0.5 L f ~ v ~ r - v t/ ~ r : fJfcU <414^1 v-ai SjUc (3-1 

0 X O ^0 

i-iMe.1 a". aU ^jall jjSjil) ^lc jjjljill ^jal) JjSjl' 4_uaj Jlal CLua. Jclajll Al-lUa ^le iJlajc!;,^!^!! Jc-laol) jauS ajL& (4-1 


0.5 


G* = 


[//cooj> 

iC^^l/ 

[h ,o * If 

[HCQt 

0]f 

Co - ko*], 



;Jjiaall AjC jISl Ajlali 


; Jjla all AjC jISl <UlsUl! ajLe -1 

3- — - ^C7 

■ill AulaUl! AauS ja Jjljail ^jall jj£j 2 ll i_ilaa. 1 aa-j Jclill) jau£ AauS -2 

cr 0.05 


^ HCOO - + 


(5.46 + 35)xl0 

Jeliil! jmS a jbc (ji jlJAall |AA ,jia j*j 


= 1 .24 mo/ / zzz = 1 .24 x 10 mo/ / /zYre 


0/ = 


(l.24xl0^ 3 ) 2 _ 1.54x10^ 

10 2 -(l.24xl0“ 3 ) _ 8.76x10 


0.5 


= 0.18x10 


-3 




Jl 





m 


Ajjmi'i all Jclil!) jmS 4aj 2 (jjlutjj 1 .8x1 O ' 4 (jjj-4ill CjUia*-a jA ^jLmjj K a A ‘^J " dulj 
0.5 lA Jja tiLjjUlwJl (jA4,^ ( ja 4li£ 4iUab S-j Jj^ all So jA JHuVI IUIaj 1 -3 

fjt *ii ^ 4^aU-^ t mi=10m 

0.25 (_><a-4AJl CjLuja. i j KVi CjJlJ iJAa^s (jl£ Lal£ Clu^t - <'»*" 4jjl£jj) <Umu]| J& JjAjlaU jjSjjII jjjj 2-4 

0.25 ^i'-u (JS jj-u Ilulii jtJi« 4^a>aaJl duljj Q rf = K a <1)V cr‘'-$-^' ^ JJJJ V 3-4 

Jalaj 4 I (j^^Sl 

0.25 j»Ua2jL Sjj*^ 4 A «jVl. .. A 4£ ; ^jSM JjH 4£ jail 4xjJa-18 

0.5 Jaa 2 1 ^ ^yA aIaaJI l$J jJaau ^ylll ^jl!) ( i -1 

0.5 aG = 50/5 = 10m/s 2 Lf ^» Jj-» i-iwau < aG=g ^laaJl 4JUae j£j-» £jtuij Sjb& (v-1 
0.5 


Z = 5 t 2 4£ja 1! AulajJl 4 JjIxaI1j v=gt 4alaaki3( 4 e.jxJ| 



0.25 

0.5 

0.5 

0.25 


Sjjila 4 ajSl> MA 4 £ja ; 4j]U}| 1 5 ■ Jl 4juJa (1-2 

till £ j^VI (^j2j 4*ilJc 41 aaJ| JSj ilijlj 4jlaJl aAA <_,i 4lo^ll l^J ^ Jai. ^jUl (i_j-2 

V L = 10 m/s 4^ua (_*-2 

AuJalla 4 «j8“< ■ ■■ a ASja. 20 S 4ja^U) j -> 4j)Jj 4£jaJ1 4j,j J-a - 

4JaaJ]| 4*jU) (jft JJ*J 41 jIxaI! (J -2 

r * ■' ' 

m — + Kv =u V yoFg 


0.25 


0.25 


V, 




4 jJ&JI 4 £jmII sjUe 


(Jalj ^jU«j 

0.25 


V=50m/s (ji 4 laaJl '^ ■ j i JlJjj 4 Hawaii 0 j 2 JjS ; 4 jfcx'll 4 £jmI) CjIjj*j jam jj ( _&-2 

□ 4j4aJ| 4 .mill J^aj (ji (j^£‘ 'jj 4 CjmII (j^ Jtaj 4Sj^lS 4^u*SU-a Uiuj 4lJa^H ^j2 Aju 

. 4.).m£It.<iJ| j jUIj 4 U-N.U 




fr 


<P 


10 




m 




jaljj 4: JjSft 




m 


t gUlHIt -1 

iJA ^ AjjU SjSJl *&jm (j£ * .K". a ajVi, „ a ASja. ^yA M 21 J" 3 Ja3' M 1 5 £«a jtl <ja AjjAsiaJI »j£ 3) A£ja, 4ju_ila 1 -1 

0.25 . AJOasdl i.Axa jA AjlaJl oAA ,ji all jj jjj (jjjlSj 

Ajjti \ Sjj^a 50 jjj^alll AJl dul£ |A) (jjxua ja qju SaaJI ului^ AaiLS 2-1 

0.25 Ltt*^a>« A^ijSUl Ajiajll SiaJi Ji«j jAj At = (1/50) s= 20 ms lAjJS Aaiaj sia liajL S.1 a,Ij »jja 3 Avlj 

; A^jaJl A-uilj.il) . 2 
0.5 Mg £**a>«ll jjc sjlll Afjxa ujLaa, 1-2 

M 5 M 7 _ (69.0-41.0)xl0 3 


v* = ■ 


2t 


2 x20x10" 


a = 


A v 


19 


- V 


= 0.70m / 5 

0.5 Mis t-ajAll 1#£ 

= 0 


17 



At 2 t 

. jjaUJi Ji j**3i Ajl^yi jai jj a ajjIII »1& 

■ 4j£j jajJI A-ujIjAI) -3 

0.25 ja J9a. a j5b!l AJUaC j £ ja ^yle A^Ja^Jt Aja,jIaJ| JS Jalaj 1-3 

m=p V = 7850 x 0.52 xIO' 6 = 4082 x 10’ 6 kg aJjxaII JjZI) Als 2-3 
0.25 m = 4.082 g 

0.25 7T = p X V X g o-Ja-al J aa2Ij S jbc 3-3 

n = 920 x 0.52 x 10“ 6 x 9.8 = 4.7 x 10^ 3 ZV ^ 

• ij e j\ ■ Sja. SjjaaII A-alualiUlt AJjIaaII -4 
J* tg jLaji Aj-iLa AJaa AjjJaAS) Aaa.jIJsJ| ^ jill ^cbuiJ) ^ j ia a!) ( J 1 V xa. ja i p\ jail QjjlaJl 1 -4 

. Ifrill Ia& j£ja £jLaj £bui Ida. AlaaJ 

0.5 Aulual flail AJjUaI) ajUc 

♦. -a 

XFexi =mxa 



P-; _ mxg -n _ P A *V x g - p H xV x g _ 




J^aaJij AijaJl jjaa lalAui^Li 


f d V 

f = mxac = m* — 
dt 


m 


AjJtaj JUAajj ajlJAa A jIaIaII A-i2jaJ) ajbxl) 2-4 


Pa xV 


= g x 


f PaZPk 
Pa 


A = 9,8x 


V 


7850-920 
7850 


= 8,7 m.s 


-2 


7 


jaijj A 

A-4ual Salt AjjUudl Sjlac wa*i f = k V jl-ucb; AjAaJl ACjauII A^Sjadl SjbsJ) 3-4 


dv kv 
dt m 


mg 

v = — — X 

k 


P- n 


m 


f Pa~ Ph^ 


Pa 


v= 0.95 m/s Jja^ qa i^-uxj uja 

11 


AjAaJl ACjauI) sjLj& AJaj 




m 


: fejuA] jj*j a^IL* SjAuaa SjSa ^ 5-4 

ASjai] AjjjXjUt j jilt »Au ^jj£U (ji (jl) ASjiil AJLxdJ) j jill SAu JlJjji Sj£3I ACjjji Jljjj ASjaJl AjIAj 

0.25 . AjjU Ac-j^Jt ^uysu AjaaJLlt sJA jjs j SjSJt Jill 

; Jail) 4 (jj>ajlt 




0.5 


; AjIaC 4 -ui)jJ 

Uc= 12V u4^' : o^-UUt -Up Aiii£jUi ^Ja <j^ jjjjII -1 

A AjI alt ^jia ,jjj jjjUt IgJ AjiUalij]| AJjUjUt -2 


0.5 

0.5 


U c +U r =E ; U c + R i =E ; U c + RC 


dU c 

dt 


= E 


0.5 


LUlu r = i?C = 1ms vU-a. ^4 SjW 6, -3 

C= 175 |jF CuIj SjLp qa Aii&aJt Aatui Aajfl -4 


R 


0.5 


; Laji tt AjLap AjjiIjJ 
: #j'J Jj 4 >j - 1 


0.5 


U c +Ur=0 


A ailS. alt ^jJa (jjj jj ijlll AjlUaliUl AJjIaaII-19 

U C + R i =0 ; U c + RC “ r 


dt 


= 0 


0.5 “* JaJI (j! AaJ AJjIaaSI SjLp ^ l^Ua yu SjLju! ^Lula t-jl ■ iaj ^ j&j JaJl <ja jftViU-20 

R2= 8x1 O’ 3 / 175x1 O' 6 i-j—aJ ju r = Sms u4^' <> <>jJ' ^4 i +'-“aj Vji j»jii 4 R 2 A^jlUl A^ui-21 

0.5 R= 45 Q 


»o->! 




jaljj 4 dUlail (jj >ajlt 


0.5 #g^UV^ U \ e+l 7 ^ + 7 aJjUca - 1 

0.5 I^jUjLa Jj^aI St jjU lAjjj jj ua) jJt AiUaJt ^yA ; St jiil JajjJt AiUa lUjjxj -2 

jj? 1 ,<sn Stjj Jajj AiUa j)aLa V) jALa AiUai) ji jjiUJl lift (ji JaajU JaJaa alt <ja J£ji]) ^2 Anul) AEi c-iLaa. -3 

E, 


0.5 

0.5 


$ 


AE 1 = E l = A.^ 


=15x7.463=111.9 MeV 


'C 5 ' 


dil aji *i~>lt AfiUa ^ Jjjill ^yA AE 2 ului^ -4 
AE2 = (m(7 p +8n+e) ~ HI ( 8P+7n))-C 2 

=(m n - m P +m e ).C 2 

= (1.67492x1 0‘ 27 -1 

°>* 


-1.67262 x 10- 27 +9.109 x 10' 31 ) .( 2.998x10 8 ) 2 
= 2.8859x 10 13 


joule = 1.8 MeV 

AiLluiI) j’cjUnlt (jA AE AiUall jjxj Aaj 2 ^tuiuit-22 
AiUall [j& jjJLtll j»j2 (jjj AijU]) AaJ JaJaA aII 

AEs = AE - AE 1 - AE 2 

CjjjV) S) jJ Jajj AiUa AaUa 3 Jt jwU) Aijia (_>uijj ^ ,jij AE3 l .' 1 1 i|,v ' 


0.5 


0.5 


AE 3 = E l =-A. 


=-15 x 7 . 699 =- 115.5 MeV 


^ L 

A 

AE = - 115.5 + 111 . 9 + 1.8 =- 1 . 8 MeV 
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p 


0.5 

0.25 

0.25 


; Lli] 4 ftal jit 

pH Jl JIajuaAj jjl j2ii JjSjaSl uLaj ^ jli; ‘ *j» ■ x ( Jaa a, iLjjjjil (jiaaA -1 

= 10 ^ = 10 31 = 7.9x 10 4 mo/// 

H i O + ] c> Co <j' Co cAs-^l 4+*“i' 4 UJ^j 

flail £a (jiaAaJll Jcliu 4jjlxa -2 

AH + H 2 0 =A‘ +H 3 0 + 

_[x]x[tf 3 <yj 

AH / A' AaJLuU <Laa ijaaJI iajla a jUc. 4jta£ 


m 


[h,o 

(jiaAiJl I.1A (2)1 gLm* aj 


K 


[M 


[0H-]= ' W ~ , 

J [h,o + ] 


Jxj ^JjLuiI) f iJiaJl Jla*a«Aj JauiSjj-ia^Jl Jjlj*ai ^jail jjSjall <_i\ ■ uaj ^ jli ; i °j» -X q^Lu) cjljjjail aJjUi -3 

pHJ' 4251* JU*jaiL JjIj-aI ^jail Jj£ jail ujUas. 

[// 3 (7]=ia , ’"=10 81 -1.94x\(f moll 

10 ~ 14 

-= 0.13 X 10 mol xL* 1 

7.94 x 10 " 9 

( fljmii (jjUuSfl l4A (2)5 grl n< ni [o/l j (j - * C 2 L)' C 2 t^J-ail ja£ 4 ^A 
C 6 H 5 COO" + H 2 0 = C 6 H 5 COOH +OH‘ fUll & ialjjuil SjjIA JpU3 ^Ua .4 

[ cj /, coo //} x [ oir ] 

J c ^' '^1 J2 IjaII jjljail ilulj SjUc. 4 jIj£ 


0.25 

0.25 

0.5 


K 


0.5 

0.5 

0.5 


4auIuSM AjLsail fjk, 4aSUL!I 4 (j' ‘-d-uta. jj4j 11 ‘ 4ai la \13 pK a (JI qa jj£I Jjla all pH j”l W~5 

jijjJjAaJI JjaSjjJ A JjIaAj Si JjiiAJl ^ JaJjj ijlaJUail 1 ilH<-23 

H 2 0/OH’ j A i / A' 


AH + OH A' + H 2 0 


tijjlaJl JclaHl 4 JjUa -7 


K = 



1 

[ah 

x[OH j 


K„ + 


0.5 


^0^10^“ = 10 14 " 4 - 2 = 10 9 - 8 jaM (jjl jail V L-a. 


j»la (Jc-liaJI lift ji ls m I jgi 1 0 4 &* ujljail ilula jl Ua 





0 


Jal&i 4 (jaaHil jjjaaSl 


0.5 n = 4.5 mol laity 4jVuli u LaaaSVi flail Sju <Ua£ t=10 min <Uaaiii iic- ( i -1 

4jaxl]| (jaij ijc 0 jJa1I ^Jja]| l_u£j15| 

Aicliaail Ijjaa ■ X jVI SjU 4aaS uLwaj ^ jli 0 jU 1I ' M< jV 1 jlc aJla AaaS <_iLaaJ 

x= 3 . 3 / 2 = 1.65 mol 5^ 2 x ^j n= 7 . 8 - 4.5 = 3.3 mol 

(jaaau^jSn JLc »Jla AaaSl Jjaj jIjIaII li&j 

0 . 5 + 0.5 . n= 3.3 mol U u ~> 1 i^jSft ?t*il CiLuja lilsij 4 aaai 4 K Mila II flail CiLuja, ajla 4 aa£ lai 

<UaAiil (ilia ai C- (jaLoail Jja uUaaj ^ jlic w ‘j^ 1 flail f liaal Afijaa ( -A -1 


V' 


0 . 5 + 0. 5 


V = 


25.8 


= -0.27 mol I min 


0.5 


■ Jaj*a jil i_jl ac ^ ^yjaa ■ XVI flail f liaa.1 ACjai (1-2 

V = - 0.05 mol / min iaiJl JIHaIj 4 _ f ilail lail JUxauiL 

A-1 Jjlyuil Jl jauil ^ Al a xaui a jl iajaujil ftjla 4aa£ (i_j-2 

0.5 n(Mn 04 ) = 7 mol 

0.5 . Jcliail ACjai CiJlj iuaujil »jla 4aaS CiJlj lai£ (-A-2 
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m 
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tajribatybac@gmail.com 

facebook.com/tajribaty 

jijel.tk/bac 


